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Background Spinocerebellar ataxia (SCA) type 8 (SCA8) is an inherited neurodegenerative 
disorder caused by the expansion of untranslated CTA/CTG triplet repeats on 13q21. The phe- 
nomenology of SCA8 is relatively varied when compared to the other types of SCAs and its 
spectrum is not well established. 

Case Report Two newly detected cases of SCA8 with the nonataxic phenotype and unusual 
clinical manifestations such as dopaminergic-treatment-responsive parkinsonism and amyo- 
trophic lateral sclerosis (ALS) are described herein. Family A expressed good dopaminergic 
treatment-responsive parkinsonism as an initial manifestation and developed mild cerebellar 
ataxia with additional movements, including dystonic gait and unusual oscillatory movement 
of the trunk, during the disease course. The proband of family B presented as probable ALS 
with cerebellar atrophy on brain MRI, with a positive family history (a brother with typical cer- 
ebellar ataxia) and genetic confirmation for SCA8. 

Conclusions Our findings support that the non-ataxic phenotypes could be caused by a mu- 
tation of the SCA8 locus which might affect neurons other than the cerebellum. 

J Clin Neurol 2013;9:274-279 
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Introduction 

Spinocerebellar ataxia (SCA) type 8 (SCA8) is an inherited 
neurodegenerative disorder caused by the expansion of un- 
translated CTA and CTG triplet repeats on 13q21 . It was first 
described in a large American kindred (MN-A family) charac- 
terized by pure cerebellar ataxia similar to those of other SCAs 
with slow disease progression. 1 The affected individuals in that 
family had longer repeat tracts than the 21 asymptomatic indi- 
viduals. These results indicate that repeat length plays a role in 
disease penetrance. 2 However, further analysis of other families 
showed that the pathogenic range can vary among families and 

@ This is an Open Access article distributed under the terms of the Cre- 
ative Commons Attribution Non-Commercial License (http://creative- 
commons.org/licenses/by-nc/3.0) which permits unrestricted non-com- 
mercial use, distribution, and reproduction in any medium, provided the ori- 
ginal work is properly cited. 



that a positive test for repeat expansion, regardless of the repeat 
size, cannot be used to predict whether an asymptomatic indi- 
vidual will develop ataxia. 3 ' 4 Normal alleles have 15-50 re- 
peats, while not all expanded alleles (>50 repeats) are patho- 
genic. Individuals with ataxia most often have 80-250 repeats; 
however, repeat sizes ranging from 71 to more than 1300 re- 
peats have been found both in individuals who develop atax- 
ia and those who do not. While it is now clear that CTA/CTG 
repeat expansion can cause ataxia, several issues have yet to 
be clarified, including reduced penetrance, gender effects, nor- 
mal and pathogenic expansion ranges, detection in other neuro- 
degenerative psychiatric disorders and even in the normal 
population. 5 "" 

Furthermore, the phenomenology of SCA8 is relatively vari- 
able than those of the other types of SCA, and its spectrum 
variance is not well established. 12 A large number of clinical 
analyses have demonstrated that SCA8 presents as a very 
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slowly progressive ataxia, 1314 and affected individuals dis- 
played gait, limb ataxia, speech, and oculomotor incoordina- 
tion. However, there have been several reports of nonataxic 
symptoms of SCA8 as atypical phenotypes in the past de- 
cade. 15 " 18 Those reports suggest that there are molecular, genet- 
ic, and clinical heterogeneities in SCA8. Two newly detected 
cases with a nonataxic SCA8 phenotype are described here- 
in, and the various nonataxic phenotypes and possible patho- 
genic mechanisms are discussed. 

Case Report 

We identified two cases with SCA8 confirmed by genetic anal- 
ysis. We obtained consents from the patients and performed 
neurological exams, and collected blood samples. The clinical 
features, disease course, family history, and co-morbidities 
were also investigated and analyzed in these two newly diag- 
nosed cases. This study was approved by the Institutional Re- 
view Board of the Samsung Medical Center, Seoul, Korea. The 



pedigrees of the two cases are shown in Fig. 1A and B. 
Family A 

A 49-year-old, right-handed man (II: 3) (Fig. 1 A) initially pre- 
sented with a 6-year history of progressive gait disturbance. He 
had no history of drug exposure, trauma, or other medical 
problems, but his family history revealed a similar gait prob- 
lem in his brother. The initial neurological examination re- 
vealed rigidity and bradykinesia on the right side, and a mild- 
ly decreased postural reflex [Unified Parkinson's Disease 
Rating Scale (UPDRS) part III score, 29; Hoehn and Yahr 
stage 2.5]. He did not have any behavioral or psychiatric prob- 
lems, cognitive impairment (score on the Korean version of 
the Mini-Mental State Examination score of 30/30), or auto- 
nomic dysfunction. His parkinsonism responded well to a do- 
pamine agonist and his condition improved considerable un- 
der that treatment (UPDRS part III score, 14; Hoehn and 
Yahr stage 2). 

At the age of 51, mild cerebellar dysfunction including dys- 
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Fig. 1. A: Pedigrees of family A. B: Pedigrees of family B. Black boxes indicate the patients who express the clinical manifestations. Although 
II: 1 of family A revealed similar clinical phenotype with the proband (II: 3), he was not confirmed by genetic sequencing. C: Brain MRI of II: 3 
(family A) revealed mild cerebellar atrophy. D: FP-CIT positron-emission tomography of II: 3 (family A) showed reduced FP-CIT binding in bilat- 
eral posterior putamen. E: Mild cerebellar atrophy was shown on brain MRI of II: 5 (family B). 



www. thejcn. com 275 



Nonataxic Phenotypes of SCA8 



metria and dysdiadochokinesia of both hands developed and 
additional movements such as dystonic posture of the right arm 
and leg during gait and unusual oscillatory up and down move- 
ment of the trunk, which occurred irrespective of medications, 
were observed. Brain MRI was performed to evaluate the un- 
expected, additional movement, and it revealed mild cerebellar 
atrophy (Fig. 1C). Molecular genetic analysis identified a com- 
bined 103 CTA/CTG expansion on 13q21. Genetic studies of 
other ataxia loci, including SCA1, SCA2, SCA3, SCA6, SCA7, 
dentatorubropallidoluysian atrophy (DRPLA), and Hunting- 
ton's disease (HD) revealed no abnormalities. Positron-emis- 
sion tomography using ls F-/V-(3-fluoropropyl)-2p- 
carbonethoxy-3(3-(4-iodophenyl) nortropane (FP-CIT) revealed 
reduced FP-CIT binding in the bilateral posterior putamen 
(Fig. ID). During medical treatment the patient's disability 
had not progressed, his activities of daily living were not af- 
fected, and dysautonomia had not developed. The patient re- 
mained successfully treated with dopamine agonist mono- 
therapy at the last follow-up (when aged 52 years). 

The older brother of the proband (II: 1) (Fig. 1A) experi- 
enced dragging of his left leg at the age of 33 years and was 
consequently diagnosed with idiopathic Parkinson's disease 
(IPD) in another hospital. He showed good levodopa re- 
sponse, but his symptoms progressed slowly. A neurologic ex- 
amination at our clinic at the age of 59 years revealed rigidity 
and bradykinesia in the left side, mild gait ataxia with wid- 
ened base, and impaired tandem gait (UPDRS part III score, 
21; Hoehn and Yahr stage 2.5). Additionally, unusual oscilla- 
tory movements of the neck and trunk from side to side were 
observed, which were not affected by medication. Although 
26 years had passed since the onset of symptom, he showed 
favorable course without motor fluctuation, impairment of 
activities of daily living and autonomic dysfunction. He de- 
clined further genetic or imaging studies and was referred 
back to his prior hospital. 

Family B 

A 65-year-old, right-handed man (II: 5) (Fig. IB) initially pre- 
sented with a 5-year history of dysarthria. Dysarthria was 
slowly progressive and he became unintelligible at the age of 
63, but he did not feel any other unwellness. However, dys- 
phagia, dyspnea, generalized weakness, and weight loss (18 
kg over 2 years) developed and progressed slowly during the 6 
months before his initial visit to our clinic. He denied a histo- 
ry of drug or toxin exposure, trauma, or other medical prob- 
lems, but had a family history of a deceased brother (II: 3) (Fig. 
IB) who had previously been diagnosed with SCA8 with typi- 
cal cerebellar ataxia by genetic sequencing at our clinic (com- 
bined 81 CTA/CTG expansion). He exhibited generalized 
muscle atrophy including tongue and intrinsic hand muscles. 



Neurological examination revealed flaccid-type dysarthria and 
muscle tone, facial diplegia, generalized muscle wasting and 
weakness (Medical Research Council grade 4), fasciculation 
in the tongue and thigh, and increased jaw and knee jerk 
without sensory disturbance and pathologic reflex. He 
showed unsteady gait, but it was difficult to determine 
whether unsteadiness was due to generalized weakness or cer- 
ebellar dysfunction. Video-oculography revealed vertical 
nystagmus during the head positional and shaking test. Nerve 
conduction test revealed no abnormal results, but electromyog- 
raphy revealed widespread denervation in the tongue, all lev- 
els of the trunk, and both the upper and lower extremities. 
Brain MRI revealed mild cerebellar atrophy (Fig. IE). Genet- 
ic analysis identified a combined 86 CTA/CTG expansion on 
13q21. Genetic studies forSCAl, SCA2, SCA3, SCA6, SCA7, 
DRPLA, superoxide dismutase for amyotrophic lateral sclero- 
sis (ALS), and androgen receptor gene mutation for spinal and 
bulbar muscular atrophy revealed no abnormalities. Although 
he started to take riluzole, rapid progression of dysphagia and 
respiratory muscle weakness resulted in aspiration pneumonia 
and dyspnea. 

Discussion 

The clinical presentation of SCA8-positive patients is charac- 
terized by cerebellar ataxia of varying severity, occurring alone 
or with other features. However, the recent accumulation of 
cases with atypical phenotype is making it apparent that the 
clinical presentation of SCA8 is variable, and no constellation 
of symptoms with predictive diagnostic value has been conclu- 
sively identified. There have been no reports of SCA8 patients 
in whom the disease mimics good dopaminergic treatment-re- 
sponsive parkinsonism and ALS, and the clinical phenotypes 
of our cases are unusual compared with other reports of non- 
ataxic phenotypes of SCA8. 

Parkinsonism with good response to 
dopaminergic treatment 

In family A, II: 3 expressed asymmetric parkinsonian pheno- 
type that included rigidity, bradykinesia and gait disturbance 
and showed good and sustained response to dopaminergic 
treatment initially. However, additional movement including 
dystonic gait, unusual oscillatory movement of trunk, and mild 
cerebellar ataxia developed later. He had a family history in his 
older brother (II: 1) who showed similar combined symptoms. 
The older brother (II: 1) in particular showed benign disease 
course for 26 years and it was not compatible with typical na- 
ture of IPD. Although both of these patients developed mild 
cerebellar ataxia later in the course of their disease, there was 
no evidence of multiple system atrophy (MSA), such as dysau- 
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tonomia. Although atypical parkinsonism was reported as a 
phenomenology of SCA8, it was associated with a poor re- 
sponse to levodopa, with additional features implying cortico- 
basal degeneration 15 or MSA. 6 Given the clinical profiles of the 
benign course and the family history of similar combined 
movements, dopaminergic treatment-responsive parkinson- 
ism as an atypical phenotype of SCA8 is more plausible than 
an incidental detection or coexistence of CTG repeat expan- 
sion in these patients. 

Coexistence of upper and lower motor neuron 
signs mimicking probable ALS 

In family B, II: 5 presented as probable ALS with combined 
lower and upper motor neuron signs and mild cerebellar dys- 
function. Motor neuron disease has been described as accom- 
panied with SCA2, 19 SCA6 20 and recently detected SCA36, 21 



but never with SCA8. This patient had cerebellar atrophy on 
brain MRI and exhibited vertical nystagmus during the head 
positional and shaking test, implying cerebellar dysfunction. 
Furthermore, his family history included his brother having 
typical cerebellar ataxia and genetic confirmation. Although 
the possibility of a rare coincidental association between SCA8 
and sporadic motor neuron disease cannot be excluded, the 
clinical manifestation mimicking motor neuron disease has not 
previously been reported as an atypical phenotype of SC A8 to 
our knowledge. 

Clinical heterogeneity and possible pathogenic 
mechanism of SCA8 

The unusual symptomatology of SCA8 presenting as nonatax- 
ic phenotype has been described previously in the literature 
(Table 1). Furthermore, rare coexistence or incidental detection 



Table 1 . Clinical features of SCA8 patients with non-ataxic phenomenology 



Cases 


Inheritance 


AAO 


AAE 


Sex 


CTG 
length 


Cerebellar 
atrophy 


Cerebellai 
signs 


Atypical symptoms 


Clinical diagnosis 


Baba et al. 15 


Sporadic 


61 


65 


M 


82 


NA 


+ 


Asymmetric parkinsonism 
Ideomotor apraxia with 
alien hand 
Dystonia 


CBD 


Gupta and 


AD 


33 


36 


F 


593 




+ 


Episodic gait instability 


Ca channelopathy 


Jankovic 12 
















Myoclonus of limb and trunk 


















Migraine 






AD 


38 


40 


F 


79 




+ 


Seizure-like episode with 
migraine 
Episodic gait disturbance 
Shock-like jerky movment 






AD 


26 


31 


M 


126 




+ 


Migraine 

Not stimulus sensitive 
myoclonus 




Bereznai et al. 16 


AD 


12 


20 


F 


104 




+ 


Mental disturbance 
Changes in personality 
Chorea 


HD 


Koutsis et al. 22 


AR 


40s 


58 


F 


81 






Depression and apathy 
Chorea, dystonia 
Cognitive decline 
Oculomotor apraxia 


HD-phenocopy 


Sobrido et al. 9 


NA 


NA 


NA 


NA 


91-99 


NA 




Cognitive decline 


Alzheimer disease 
(n=2) 


Wu etal.' 8 


Sporadic 


60 
71 
67 
57 


73 
81 
71 

58 


F 
F 

F 
F 


88 
75 
82 
92 






Typical parkinsonism 


IPD (n=4) 


Wu etal.' 7 


Sporadic 


40-72 


53-85 


F : M 
(6:2) 


66-89 






Typical parkinsonism 


IPD (n=8) 




Sporadic 


52 


53 


F 


120 


NA 


+ 


Parkinsonism, ANS 


Atypical parkinsonism 
(n=2) 






75 


80 


F 


97 


NA 




Parkinsonism, dementia 





AAE: age at evaluation, AAO: age at onset, AD: 
tion, AR: autosomal recessive, Ca: calcium, CBD: 
idiopathic Parkinson disease, NA: not available. 



autosomal dominant, ALS: amyotrophic lateral sclerosis, ANS: autonomic dysfunc- 
corticobasal degeneration, DTR: deep tendon reflex, HD: Huntington disease, IPD: 
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of the ataxin 8 gene repeat expansion has been observed in 
neurodegenerative disorders such as MSA, HD, 16,22 and Al- 
zheimer's disease, 9 and in ataxias such as SCA1, 8 SCA2, 9 
SCA6, 23 16q-linked autosomal dominant cerebellar ataxia, 
and Friedreich's ataxia. 

It is generally assumed that the cerebellum is the most vul- 
nerable region of the brain in SCA disease states. The SCA8 
transcript has been reported to down-regulate Kelch-like pro- 
tein 1 (KLHL1) expression through an antisense mechanism, 
leading to SCA8 neuropathogenesis. 24 " 28 Chen et al. 26 demon- 
strated that the expression profile of KLHL1 overlaps with the 
brain areas affected in SCA8. Interestingly, expression of 
KLHL1 was widely distributed throughout the brain, mainly in 
the Purkinje cell layer of cerebellar cortex, but also highly 
distributed in motor-related regions including striatum, sub- 
stantia nigra, pyramidal tract, spinal cord, and cognition-relat- 
ed areas including the hippocampus and lateral entorhinal cor- 
tex. These findings imply the existence of other potentially 
vulnerable regions that have yet to be characterized in SCA8 
brains. It leads to the hypothesis that mutation of the SCA8 
might affect neurons other than the cerebellum, and hence, 
the diverse phenotypes would be seen with SCA8. We demon- 
strated decreased uptake of FP-CIT in bilateral posterior puta- 
men by imaging techniques and detected combined upper and 
lower motor neuron dysfunction in SCA8 patients. These sup- 
port the nigrostriatal pathway and pyramidal tract as possible 
affected sites in SCA8. 

In conclusion, the findings of our cases suggest that muta- 
tion of the SCA8 locus affect neurons other than the cerebel- 
lum and lead to non-ataxic phenotypes. Non-ataxic phenotype 
and its heterogeneity can make the diagnosis of SCA8 chal- 
lenging and confuse clinicians when considering SCA8, and 
indicate the need for genetic testing in the appropriate context. 
We might consider SCA8 as a possible diagnosis in patients 
with complex non-ataxic clinical manifestation when family 
history is detected or cerebellar dysfunction develops later. The 
study of larger kindred and clues on the SCA8 biological func- 
tion will help to better understand the pathogenic role of SC A8 
alleles and the clinical diversity of the disease. 
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